Innovative encapsulation platform based on pancreatic extracellular matrix achieve substantial insulin delivery.
Cell-based therapies for the treatment of diabetes, generally aim to provide long-term glucose regulated-insulin delivery using insulin producing cells. The delivery platform is crucial for the therapeutic outcome as well as for immunoisolation of the entrapped cells. We have developed a novel artificial pancreas encapsulation platform for the treatment of diabetes that is based on solubilized whole porcine pancreatic extracellular matrix (ECM). These unique capsules were used to entrap human liver cells and mesenchymal stem cells that were induced to differentiate into glucose-regulated insulin-producing cells. We demonstrate that the ECM-microcapsule platform provides a natural fibrous 3D niche, supporting cell viability and differentiation, while significantly improving insulin delivery. In vivo, ECM-encapsulated cells were shown to be non-immunogenic, and most importantly, to significantly improve the glycemic control in diabetic mouse preclinical model, thus establishing a proof-of-concept for this new cell-based insulin delivery platform.